Dexamethasone down-regulates the expression of endothelin receptors in vascular smooth muscle cells.
Steroid hormones have been shown to modulate a number of physiological processes in addition to their potent antiinflammatory effects. Endothelin (ET) is a newly discovered vasoconstrictor that is synthesized and released by endothelial cells and acts on adjacent vascular smooth muscle cells by interacting with specific cell surface receptors. Proinflammatory agents such as thrombin and transforming growth factor beta have been shown to up-regulate ET gene expression in vascular endothelial cells. We wondered whether the anti-inflammatory steroids might have any regulatory effect on the ET receptors present in the vascular smooth muscle cells. Rat vascular smooth muscle cells (A-10 cell line, ATCC.CRL 1476) were used as a model system to study the effects of glucocorticoids on ET receptor expression and function. These cells display high density and high affinity ET receptors that belong to the ETA subtype. Pretreatment of these cells with dexamethasone reduced the number of ET receptors by 50-60% without changing the affinity. Of the steroids tested, dexamethasone was most effective followed by prednisolone and hydrocortisone. Aldosterone, a mineralocorticoid, was 5000-fold less potent than dexamethasone. This effect of dexamethasone was dependent on the time of pretreatment and concentration of the steroid used. This down-regulation of ET receptors was also accompanied by an attenuated response to ET-1 in dexamethasone-pretreated cells. The inhibitory effect of dexamethasone was selective for ET receptors because the vasopressin-mediated response was unaffected. In addition, dexamethasone pretreatment of these cells resulted in 50-60% reduction in the steady-state level of ETA receptor mRNA as revealed by Northern analysis. These results suggest that glucocorticoid pretreatment of smooth muscle cells resulted in the down-regulation of the ETA receptor at the mRNA level.